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U.S. Army Corps of Engineers’ Response to Regulator and Community
Stakeholder Concerns regarding 2001 Soil Sampling for Possible

Contaminants remaining from World War I-Era Chemical Warfare Research
Activities at American University Experiment Station

1 Purpose
In recent months, several regulator and community stakeholder concerns have been expressed
regarding soil sampling conducted by the U.S. Army Corps of Engineers (USACE) in early 2001
as part of the Spring Valley Formerly Used Defense Site (FUDS) investigation. This specific
effort, referred to as the American University Experiment Station (AUES) List sampling, involved
the analysis of soil for a variety of chemicals suspected of being used at AUES as part of the US
Army’s chemical warfare research from 1917 to 1920. This document addresses the identified
concerns by describing the circumstances surrounding the planning and execution of the AUES
List sampling and how the results were shared with various stakeholders.

2 Stakeholder Concerns
On January 14, 2003 USACE representatives and the US Environmental Protection Agency
(USEPA) Region 3 remedial project manager met with the property owner of 3819 48th Street to
discuss his individual concerns regarding the Spring Valley investigation and characterization of
his property. During this meeting, the AUES List soil sampling results for this property were
shared with the owner, unbeknownst to the USACE representatives that the owner had not seen
these results previously. Though surprised, the owner appeared relieved to receive the data and to
learn from USACE that the results did not contain any significant findings or reason for additional
investigation.

In the days following this meeting, the property owner forwarded the data results to Washington
DC’s Department of Health (DC DOH).  Data results for 3819 48th Street and the other three
properties included in this sampling, referred to as the Operable Unit 4 (OU4) AUES residential
properties, were discussed at the January 2003 Spring Valley Partnership meeting between
USACE, USEPA and DC Health.  During this meeting, the DC DOH representative expressed
several concerns regarding USACE actions, alleging that DC DOH was not aware of the sampling
and that DC DOH had not been furnished with the final report of the sampling effort dated May
2002.  The following month, DC DOH released its Draft Comments on the Corps of Engineers’
Final Report of Analytical Results dated May 8, 2002 for 3819 48th Street; 4710 Quebec Street;
4625 Rockwood Parkway, and 4633 Rockwood Parkway (Appendix 1). Subsequently, in the
Spring of 2003, the 2001 AUES List sampling event and management of the data results became
the focus of several Spring Valley Restoration Advisory Board (RAB) discussions and local press
articles.

The DC DOH comments and related concerns expressed by the property owners/residents can be
grouped into the following major issues:

•  USACE did not inform the regulators or the property owners about the sampling event
•  USACE did not have permission to conduct the AUES sampling on at least two of the

residential properties investigated
•  The process for validating the data was unusually long and inadequate
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•  Sampling results were not shared with the regulatory agencies or property owners
•  The compounds detected may present a significant risk to those living on the properties
•  Uncertainties associated with compounds that could not be analyzed for may present a

significant risk to those living on the properties.
•  Additional investigations, including resampling, should be conducted on the four OU4

AUES residential properties.

USACE believes that the AUES List sampling was an appropriate effort to determine if a broader
AUES List investigation was necessary. Records indicate USACE had permission from the
property owners to conduct this sampling. Additionally, USACE records indicate that both DC
DOH and USEPA were involved in the planning of the AUES List sampling and were provided
results in a timely manner.  Most importantly, USACE, USEPA and DC DOH all agree that the
AUES List sampling results currently do not indicate the presence of any chemicals posing
significant risks to those living on the OU4 AUES residential properties, a conclusion shared
publicly during a recent Spring Valley RAB meeting.

USACE does acknowledge that the data results and the absence of significant risk for these four
properties should have been shared with the property owners in a more timely manner and
apologized for this community outreach oversight during meetings with the OU4 AUES residential
property owners and the RAB. Actions are underway to ensure that such oversights do not occur in
the future. Additionally, USACE also recognizes the present of uncertainties within the data results
from the AUES List sampling and is working with the regulator and community stakeholders to
evaluate and address these uncertainties to the greatest extent practicable.

Support for these conclusions and the ongoing efforts to move the AUES List sampling issue
forward collectively are provided in the remainder of this document and the attached appendices.

3 Investigation Background

USACE conducted the AUES List sampling at ten locations within the Spring Valley project,
including: the Child Development Center and Lot 12 on the campus of American University (the
AU properties); four residential properties associated with the Sedgwick Trench on the 5000
block of Sedgwick Street, NW (the Sedgwick AUES residential properties); and four residential
properties located in OU4 to the south and east of the AU campus (the OU4 AUES residential
properties).  The purpose of the sampling was to determine whether contaminants other than
arsenic were present at levels whereby additional investigation on more properties would be
warranted.

To fully understand the AUES List sampling, it is important to view it in the larger context of the
Spring Valley soil investigation. Specifically, the AUES List sampling was part of a tiered
approach involving a focused, small scale evaluation of a large suite of potential contaminants, a
medium scale investigation targeting a more refined list of potential AUES contaminants, and a
large scale characterization of the identified contaminant of concern (arsenic).   These three tiers
of soil investigation conducted in Spring Valley to date are delineated as follows:

Tier 1 – The AUES List sampling and analysis was conducted for a broad suite of
compounds and analytes on approximately 10 properties/locations.
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Tier 2 – Within the Operable Unit 5 (OU5) investigation initiated in 2001, approximately
301 properties received soil boring analysis for explosives and/or chemical warfare
agents and their degradation products. The purpose of this investigation was to
determine if AUES-specific contaminants were present in areas classified as points of
interest (POI), where historical records suggested past activity most likely took place. Since
historical records are rarely complete, 15% of the Spring Valley project area properties not
associated with a POI was also sampled for these specific AUES-related constituents.

Tier 3 – Also within the OU5 investigation, all residential properties and business lots
(approximately 1500) for which rights of entry (ROEs) were obtain were sampled and
analyzed for soil arsenic contamination. Arsenic was initially identified as a contaminant
of concern during OU3 work at the Korean Ambassador’s residence located at 4801
Glenbrook Road, NW. Approximately 10 % or 150 properties have since been identified as
needing soil removal.

This approach was a logical and cost-effective effort to evaluate comprehensively the nature and
extent of soil contamination resulting from AUES activities throughout Spring Valley. These
sampling efforts were well-coordinated with DC Health and EPA Region 3, and identified arsenic
as the only soil contaminant of concern to date.

With the investigative approach delineated, it is now possible to address the timeline by which
these efforts unfolded, resulting in the most recent DC DOH draft comments.

4 Sequence of Events
DC DOH draft comments refer to significant time delays between sample collection, data
validation and notification of regulators and affected residents/owners. However, DC DOH and
EPA Region 3 were fully aware of AUES List sampling at AU, at the four Sedgwick AUES
residential properties, and the four OU4 AUES residential properties. As outlined in Appendix 2
of this response document, clear efforts were made by USACE to provide the regulatory
agencies opportunities for input into the planning, and to incorporate regulator requests into the
final work plans. Additionally, records indicate that USACE shared the data results with its
regulatory partners in a timely manner.

Specific regulator and resident concerns revolve around the 2-year length of time that has
transpired between sample collection and final data publication. Table 1 provides a timeline of the
sequence of events, which is supported by USACE records.
Table 1 reveals USACE efforts to conduct an open and responsive investigation. As discussed
with the Spring Valley Restoration Advisory Board in March 2003 (Appendix 2, Attachment A),
there are several ongoing facets of the Spring Valley project that require attention during any given
time frame, with priorities and project plans shifting as new discoveries are made and additional
requests from regulators and community members are received.  In the case of the AUES Sampling
results, project efforts to resolve uncertainties and to release the data for public comment were
given a lower priority and pushed back as USACE implemented area-wide arsenic sampling,
executed the TCRA, and initiated the second round of TCRA based on regulator comments. Such
delay was only acceptable to the USACE because no significant risks to community members were
identified by USACE or its regulatory partners during initial review.
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Throughout the project, USACE has made a committed effort to keep property owners informed
of upcoming sampling and subsequent data results with regard to arsenic contamination, the only
contaminant of concern identified to date in Spring Valley. For instance, as shown in Appendix 2
(Attachments M and N), preliminary arsenic results were sent to the OU4 residents to keep them
informed in a timely manner, noting that final results were then sent a few months later. As the
project expanded significantly into OU5 in the summer of 2001, preliminary arsenic data could no
longer be mailed to residents. However, validated results were provided over the phone if
requested, in order to meet immediate resident needs or concerns until the formal letter with the
final results could be produced.  Additionally, validated data were placed in the Information
Repository at the Palisade Library for broader public use.

Table 1: 2001 AUES List Sampling Timeline
Nov – Feb 2001 Partnership planning of AUES List sampling

Feb – Apr 2001 Soil samples collected

May – July 2001 Validated data shared with regulators

Aug 2001 – Jan 2002 Work on acceptable data reporting approach using AU results as a test
case

Feb – April 2002 Finalize reports for OU4 AUES List sampling for all AUES List
sampling

May – July 2002 Plan and initiate Time Critical Removal Action (TCRA);
Simultaneously discuss reporting and uncertainty issues with DC DOH
and USEPA in preparation for Fall 2002 Public Comment release  of
Engineering Evaluation and Cost Analysis (EE/CA) in support of Non-
Time Critical Removal Action

Aug – Oct 2002 Address DC DOH request for second tier of TCRA removals; EE/CA
and Non-Time Critical Removal Action delayed until TCRA is
completed

Nov 2002 – June 2003 Conduct and complete second round of TCRA; Release of EE/CA and
AUES List sampling results scheduled for July 2003

Unlike the arsenic results, data for the wide-array of compounds investigated through the AUES
List sampling are quite complicated and could not be easily put in layman’s terms and distributed
by simple letter. Also, during the AUES List data evaluation process, soil arsenic delineation and
removal was the highest priority, receiving a significant portion of the available funding and
personnel. In turn, the project management team decided to develop an adequate reporting process
for the AUES List data results as time allowed, instead of releasing the data for full public
consumption without the necessary supporting materials and conclusions. While other ongoing
work facilitated the private exchange of the AUES List sampling results with AU and the
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Sedgwick AUES owners/residents until the official reports could be released, the four OU4
residents did not receive this same courtesy.
In early 2001, USACE did vastly expand its community outreach efforts to manage the many
owner/residents concerns that would naturally arise during the broad, OU5 arsenic sampling
investigation.  However, the small-scale AUES list sampling unfortunately fell outside the focused
community outreach efforts at that time. Realizing this oversight with regard to the four OU4
AUES residential properties, USACE has acknowledged openly to the OU4 property owners and
Spring Valley RAB that it would have been appropriate to share the data sooner. Even if the
reports would not be released for some time, USACE could have sent brief letters explaining that
a) the sampling results had been reviewed and b) they did not indicate any other contaminants of
concern. Efforts to remedy the resulting misunderstandings and questions are ongoing and
discussed in more detail in Section 8 of this document.

5 Property Access
Some stakeholders have questioned whether ROEs for the AUES List sampling effort were
obtained for two of the four OU4 properties.  It is USACE’s regular process to obtain the
necessary ROE prior to accessing any property in support of the Spring Valley investigation, and
the process for the AUES List sampling in 2001 was no different. Attachments O, P, Q and R
in Appendix 3 contain the ROEs for the four properties that received the AUES List sampling.
Other included attachments reveal USACE’s proactive efforts to communicate verbally and/or in
writing with  the property owners prior to executing the AUES List sampling.

Related to the issue of access, some question has been raised by one or two property owners
regarding whether they provided permission to analyze for the AUES list of compounds. In
response, it is important to note that the ROE is a legal mechanism to provide access to a property,
and is not utilized to gain property owner permission for specific laboratory analysis. While efforts
were made by USACE to inform residents of sampling plans, the specific type of laboratory
analyses executed for a property is an investigative judgment decision to be made by USACE and
the participating regulatory agencies. Both DC DOH and EPA participated fully in this decision
process, as previously described.  

6 Data Quality
In response to data quality concerns, USACE notes that the data were validated in accordance
with EPA Region 3 modifications to the National Functional Guidelines for data validation. The
validation covered all information contained in the data packages, including sample results,
laboratory quality control results, chain-of-custody forms, and all supporting raw data. No major
data quality control issues were noted during the review of the data by USACE’s remedial
contractor, Parsons Engineering Science, Inc.

In response to DC DOH’s request for the laboratory reports and data packages for the OU4
AUES sampling, Parsons sent copies of the data packages to DC DOH and EPA on 26 February
2003.  As part of the regulatory oversight process, EPA Region 3 conducted an independent
validation of the data. Two validation reports were generated by the EPA’s lab, identifying only
two inorganics (antimony and phosphate) and two organics (acrolein and benzyl bromide) out of
all the compounds analyzed for as major problems. At the present time, USACE holds a different
perspective regarding the validation findings and does not believe the problems identified are
major. The EPA’s reports have been distributed to the participating agencies, community RAB
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members and the affected property owners for review.  Currently, a working meeting to discuss
these reports and any necessary next steps is targeted for July.

7 AUES List Data Assessment
Several regulator and community concerns have been expressed regarding the number and variety
of compounds detected during the AUES List sampling and the potential health effects associated
with these compounds. Concerns expressed by DC DOH or the involved residents revolve around
a) potential sources of the compounds detected, b) the toxicity of individual compounds and c)
potential synergistic effects from exposure to multiple compounds.

Contaminant Sources - The DC DOH comments provide a detailed list of compounds detected
through the AUES List sampling, but make no distinctions between chemicals that are likely
present as a result of AUES activities, those chemicals that are natural constituents of soil (e.g.,
nitrate, phosphate, sulfate), and chemicals that are expected to be present in an urban residential
neighborhood (e.g., hydrocarbons, polycyclic aromatic hydrocarbons). Upon closer review, it is
clear that virtually all of the compounds detected through the AUES List sampling are either
used extensively in industry, are commonly found in the urban environment or are potentially of
natural origin.  Furthermore, many of the compounds detected on the OU4 residential properties
are only tentatively identified, and some of the identified compounds are likely analytical
artifacts (false positives).

Additionally, draft DC DOH comments also suggest that some of the detected compounds are
experimental chemical warfare agents or precursor compounds and that many of these
compounds are unknown in modern industry.  However, USACE’s review indicates that none of
the 23 compounds listed in Tab B of the DC DOH comments are experimental chemical warfare
agents and only two are potential precursor compounds.

Toxicity - The draft DC DOH comments circulated to property owners list the compounds
detected, but do not describe the concentrations of the chemicals found. By not considering the
concentrations of the compounds detected, DC DOH comments, in turn, fail to note that most of
the reported concentrations are less than EPA Region 3’s Risk-Based Concentrations (RBCs) for
screening residential property. Considering the available RBCs, it is clear that the detected
concentrations found on the OU4 AUES residential properties correspond to a de minimis risk and
do not pose any health risks of concern for those individuals residing on the four properties
sampled. As discussed with the affected property owners, USACE, EPA Region 3 and DC Health
are in agreement on this issue.

In presenting risk concerns, the DC DOH comments (Tab B) note that many of the chemicals on
the AUES list are “toxic” and cites various published sources of toxicity information. However,
the DC DOH comments mischaracterize and misinterpret the content of the cited references in
many places. Furthermore, the comments fail to recognize the first tenet of toxicology—the dose
makes the poison. For example, the DC DOH comments state that oleic acid is a “poison and
skin irritant”; they fail to note that oleic acid is found in percentage amounts in olive oil. While
pure oleic acid applied to the skin is likely to cause irritation, this fact is not relevant to the
concentrations detected in soil at any of the OU4 properties. The DC DOH notation of “toxic”
and “poison” in Tab B fails to capture the context in which these chemicals are detected. Specific
comments on the chemicals listed as “toxic” in the DC DOH report are provided in Appendix 4.



June 10, 2003 7 of 8

USACE does recognize that certain compounds detected do not have RBCs.  Such inherent
limitations are part of any scientific investigation and must be dealt with to the greatest extent
practicable.  USACE is working with DC DOH, USEPA and concerned residents in trying to
reduce these and other identified uncertainties, which is discussed in more detail in the last
section of these responses.

Risk Assessment - DC DOH comments state that the number of compounds on any given
property makes it difficult, if not impossible, to assess the risk.  USACE acknowledges that
potential synergistic, antagonistic, or additive effects of multiple chemicals can complicate risk
assessment in locations where large numbers of chemical compounds are found, and continues to
work with DC DOH and USEPA in trying to address such risk uncertainties. However, while
scientific research is ongoing to develop methodologies for assessing risk from complex
mixtures, it is equally important to acknowledge that the potential for future advances does not
mean current risk assessment practices are invalid.

USACE does follow currently appropriate regulations and guidance when evaluating risks. For
instance when screening the AUES List data, USACE followed EPA Region 3 guidance
indicating that the effects of multiple chemicals are accounted for by adjusting the non-
carcinogenic RBCs down by an order of magnitude. In other words, if the RBC for a non-
carcinogen was 5.2 mg/kg, USACE compared the concentration detected in the soil at the OU4
properties to 0.52 mg/kg.  It remains USACE’s commitment that any risk assessment evaluating
the AUES data will be performed using the best practices available at the time, and that both DC
DOH and USEPA will have full opportunity to provide regulatory review and comment to any
such risk assessment.

USACE notes that EPA has prepared two risk assessments for the Spring Valley area, one in
1999 and one in 2000. The DC DOH comments suggest that a new risk assessment should be
done using newer data from site-wide arsenic sampling and limited sampling for other
constituents, if EPA feels that the additional limited data should be included. However, it is
important to note that the purpose of OU4 AUES residential properties study was to examine
whether certain additional chemicals should be added to the assessment, and the results to date
indicate that chemicals other than arsenic appear to pose little, if any, additional risk. While any
decision to update or append the earlier two risk assessments is a decision for EPA Region 3,
USACE does not see any value in revising these earlier risk assessments because of the low
concentrations of the other constituents detected and because a response action to address the
arsenic contamination is already underway.

8 Future Project Efforts

Several concerns have been expressed by DC DOH and the affected OU4 residents with regard
to the need for additional investigations on the four OU4 properties sampled previously.
Specifically, DC DOH recommends that the Partners discuss the need for more extensive
sampling and whether soil-gas mapping would be useful to identify potential burial sites. DC
DOH recommends examining the remaining two properties geophysically for potential burial
sites, and suggests that the detection of volatile organic compounds in a location might indicate a
containerized burial site.

USACE does not believe that the types and concentrations of volatile and semivolatile organic
compounds found in the soil on the OU4 AUES residential properties are indicative of the
presence of a containerized burial site. However, it should be noted that three of the OU4
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residential properties are slated to be surveyed geophysically to determine the presence of
subsurface anomalies that could possibly be buried munition items, pits, or trenches based on a
property prioritization plan developed in collaboration with DC DOH and USEPA and reviewed
with the Spring Valley RAB.  Progress on these ongoing geophysical investigations will continue
to be one of the priorities discussed at monthly partnering meetings between USACE, EPA
Region 3 and DC DOH.

In conjunction with the OU4 AUES sampling, USACE has established a work group with
regulatory agencies and the affected OU4 AUES property owners/residents to review the AUES
sampling results, identify uncertainties and discuss potential next steps. Whether or not additional
AUES sampling will be necessary in the future will be evaluated through this multi-stakeholder
work group.  Minutes from the first meeting of this group are available on the project’s web site at
http://www.nab.usace.army.mil/projects/WashingtonDC/springvalley.htm. Additionally, it should
be noted that 85 questions have been submitted by community RAB members regarding this
sampling event, and that responses to these questions have been completed in consultation with
USEPA and DC DOH and also will be available through the Spring Valley web site. USACE will
continue to post the status and progress of efforts to address AUES List sampling uncertainties, as
it becomes available.

These continued efforts regarding the AUES List findings and uncertainties will be integrated
with the several other ongoing project priorities. Included in these project priorities is a multi-
year removal action for addressing the 150 properties requiring soil arsenic removal, as well as
several ongoing or planned investigations into other potential contamination and environmental
media (i.e., potential buried ordnance, indoor air and groundwater).

http://www.nab.usace.army.mil/projects/WashingtonDC/springvalley.htm
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Appendix 1

DC Department of Health’s Draft Comments on the Corps of Engineers’ Final Report of
Analytical Results dated May 8, 2002 for 3819 48th Street; 4710 Quebec Street; 4625 Rockwood

Parkway, and 4633 Rockwood Parkway
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Appendix 2
Project records support the USACE position that the AUES sampling was conducted with the
full knowledge of others. To demonstrate the level of coordination and communication between
USACE and its regulatory partners throughout the AUES list sampling event, the following
attachments are provided1:

•  Attachment A: Supplemental handout distributed at the March 11, 2003 Spring Valley
Restoration Advisory Board meeting, which outlines USACE efforts and project
management considerations associated with the 2001 AUES List sampling.

•  Attachment B: Partnering Meeting minutes dated January 3, 2001, at which Richard
Albright, DC DOH, was present.  The expanded sampling on three of the four OU4
properties that were the focus of the DC DOH comments was discussed at this meeting.
These minutes also demonstrate that the partners participated in other decisions being made
at that time.

•  Attachment C: E-mail dated January 24, 2001 that demonstrates that USACE provided the
AUES list to the Partners, including Richard Albright, DC DOH.

•  Attachment D: E-mail dated January 31, 2001 distributing to the Partners, including Richard
Albright, DC DOH, the AUES List sampling plan (amendment 1) for the CDC and Lot 12 on
the AU campus.  The message also notes upcoming sampling at the OU4 residential
properties.

•  Attachment E: E-mail dated February 22, 2001 providing the agenda for the next Partnering
meeting to the regulatory agencies, including Richard Albright, DC DOH.  It notes that DC
DOH will be represented by Greg Hope at the next meeting because Mr. Albright will be
unable to attend.  One of the agenda items is the OU4 residential properties sampling.

•  Attachment F: Excerpt from partnering meeting minutes dated February 27, 2001, at which
Gregory Hope, DC DOH, was present. These minutes include discussion of expanding the
AUES List sampling to the Sedgwick residential properties.

•  Attachment G: E-mail dated May 8, 2001 from MAJ Michael Peloquin, USACE, asking the
sampling contractor to prepare presentations for the upcoming partnering meeting (May 14)
on any “qualified” sampling results received since the March meeting, what the preliminary
results are showing and challenges associated with interpretation of the AUES data results
(using AUES data as examples).

•  Attachment H: Partnering Meeting minutes from May 14, 2001 during which USACE
believes OU4 AUES List data results were shared with DC DOH and USEPA, as suggested
in attachments G and I. USACE notes that these minutes do not specifically document
distribution of these data and realize future minutes should be more detailed to ensure
adequate capture of discussions and decisions between USACE, USEPA and DC DOH.

•  Attachment I: E-mail dated June 1, 2001 from the sampling contractor to USACE,
transmitting the draft AUES List sampling data tables that had been handed out at the
meeting.  One table is for the OU4 residential properties and the other for the AU properties

                                                
1 Attachments contain only relevant pages – full copies of these documents are available on the project’s web site at
http://www.nab.usace.army.mil/projects/WashingtonDC/springvalley.htm.

http://www.nab.usace.army.mil/projects/WashingtonDC/springvalley.htm.
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(Lot 12 and the CDC).  It also notes some problems were encountered in getting analyses
back from the lab in a timely manner.

•  Attachment J: E-mail dated July 25 and 27, 2001 among the partners, including Richard
Albright, DC DOH, referencing a Sedgwick AUES List data discussion at the previous
week’s partnering meeting and a follow-up discussion between MAJ Michael Peloquin,
USACE, and Mr. Richard Albright. The e-mails indicate that the partners discussed the
format of the results to be furnished to the Sedgwick AUES residential property owners, and
notes that DC DOH “did not see any results posing any serious health risks” in its
preliminary review of the results.

•  Attachment K: E-mail dated May 8, 2002 from the sampling contractor to USACE,
suggesting that the AUES List sampling results for all ten properties be presented and
discussed at the May 22 partnering meeting.  The message notes that the final reports on the
OU4 residential properties were expected to be completed May 8 or 9.

•  Attachment L: Excerpts from Partnering Meeting minutes dated May 22, 2002, at which
Richard Albright, DC DOH, was present. The minutes describes the partners’ discussion of
how to report the results of the AUES List sampling results to the property owners, as well as
USACE’s ongoing efforts to share data with DC DOH and work with Mr. Albright on
prioritizing next steps based on the data available. The minutes also note USACE efforts to
track and address sampling concerns expressed by the owner of 3819 48th Street.

•  Attachment M: Letter dated March 15, 2001 sent to the property owners of 4710 Quebec
Street, providing the preliminary grid sampling arsenic results from sampling conducted on
February 2, 2001.

•  Attachment N: Letter dated May 15, 2001 sent to the property owner of 3819 48th Street,
conveying the preliminary results of the arsenic sampling on their property from sampling
conducted on February 7 and 8, 2001.
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Appendix 3
While ROE language and notification have evolved over the years of the Spring Valley project,
USACE has never intentionally sampled a property in Spring Valley without the property
owner’s knowledge and consent. The following attachments are provided in support of this
USACE position:

•  Attachment O: Signed Right-of-Entry for 3819 48th Street. Included in this attachment is the
cover letter accompanying the ROE that was sent to the property owner for signature. It
should be noted that neither the ROE nor the cover letter limited the planned sampling to just
arsenic. It should also be noted that the ROE form signed by the property owner had not been
updated before sending so is misdated as 2000 instead of 2001 like the cover letter.
Regardless of this clerical error, the ROE was in effect for 18 months from the date of owner
approval and, thus, was active at the time of AUES List sampling in February 2001.

•  Attachment P: Signed ROE for 4625 Rockwood Parkway, dated May 25, 2000.

•  Attachment Q: Signed ROE for 4633 Rockwood Parkway, dated September 10, 2000.
Attached with this ROE is the letter sent by USACE showing its efforts to keep the property
owner informed of the sampling plan for arsenic, which was the initial impetus for obtaining
this ROE.

•  Attachment R: Signed ROE for 4710 Quebec Street, dated May 22, 2000.

•  Attachment S: USACE e-mail dated January 12, 2001 demonstrating USACE’s plans for
notifying property owners about impending sampling events. This e-mail also notes that the
owner of 3819 48th Street was already aware of the planned sampling event.

•  Attachment T: Letter dated February 5, 2001 to the owners of 4633 Rockwood Parkway
informing them that in addition to the arsenic sampling, three surface samples from their
property and 4625 Rockwood (another OU4 AUES residential property) will be “analyzed
for a complete suite of contaminants….to verify that there are not elevated levels of other
contaminants in this area.”

•  Attachment U: USACE e-mail dated February 6, 2001 acknowledging that the property
owner of 4710 Quebec Street agreed to the USACE plan to conduct additional sampling on
their property, and instructing that a telephone call be placed to the owner to explain the
planned sampling. AUES List sampling was conducted on this property on February 8, 2001.

•  Attachment V: Summary memorandum dated May 24, 2002 prepared by Parsons in follow-
up to partnership discussions at the May 22, 2002 Partnering meeting. This memo describes
the sampling activities at 3819 48th Street on February 7 and 8, 2001 and notes the presence
of the property owner during sampling and the concerns he expressed.  The description is
supported by the logbook field notes made on those two dates.
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Appendix 4
This appendix responds to comments provided by DC DOH on 23 specific chemicals. Some of
DC DOH chemical-specific comments were made in the main body of the report, and some were
made in the attachments. USACE has reviewed each of the 23 compounds identified by DC
DOH in its comments; the resulting USACE responses are grouped into the following categories:
•  Ubiquitous Chemicals
•  Hydrocarbons and Combustion Products
•  Natural Products
•  Analytical Artifacts
•  Other Chemicals

USACE maintains the following with regard to the compounds in question:

•  8 of the 23 compounds are likely to have originated as naturally occurring contaminants, or
have a large number of industrial sources not associated with the AUES.

•  9 of the 23 compounds are either hydrocarbon constituents of fuels or are products of
incomplete wood combustion in fireplaces and woodstoves.

•  3 of the 23 compounds are components of food items.
•  2 of the 23 compounds are almost certainly analytical artifacts.
•  The remaining compound is a potential contaminant in a widely used adhesive component.
•  None of the 23 compounds listed are experimental chemical warfare agents, and only two

could be a precursor compound to a potential agent. Finally, all chemicals are present at levels
likely to correspond to a de minimis risk.

It is worth noting that USACE found several statements by DC DOH that mischaracterize the
content of the standard references utilized to discuss the toxicity and potential health impacts of
various compounds. The toxicological, production, and occurrence information used to address
these chemical-specific comments by DC DOH in the following sections was collected primarily
from the following sources:
•  EPA Region III Risk-Based Concentration Table (October 2002 and April 2003). Available

on line at http://www.epa.gov/reg3hwmd/risk/index.htm
•  Hazardous Chemical Desk Reference (Sax, N. I.; Lewis, R. J., Van Nostrand Reinhold, NY,

1987
•  Merck Index, (Merck & Co., Inc., Whitehouse Station, NJ)
•  EPA, Office of Pollution Prevention and Toxics, Chemical Fact Sheets.

Available on line at http://www.epa.gov/opptintr/chemfact/

Ubiquitous Chemicals
Of the 23 compounds listed in DC DOH’s Tab B, 8 are likely either to have originated as
naturally occurring chemicals or to have large potential sources not associated with the AUES.
Furthermore, these chemicals appear likely to be ubiquitous contaminants in an urban residential
environment.

http://www.epa.gov/reg3hwmd/risk/index.htm
http://www.epa.gov/opptintr/chemfact/
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2-Butanone
2-Butanone (CAS Registry No. 78-93-3), also known as Methyl Ethyl Ketone
(MEK), occurs in the environment at low levels as a natural product (produced by
some trees and found in small amounts in some fruits and vegetables). It occurs

naturally and has been found in a number of foods and beverages, including Swiss cheese,
cream, barley, bread, honey, oranges, black tea, rum, non-alcoholic beverages, and ice cream. It
is also released to the air from car and truck exhausts. 2-Butanone is produced in large quantities
for use in paints and other coatings, in adhesives, and as a cleaning agent. It is also found in
cigarette smoke. Annual production in the United States in the late 1980s was on the order of
500-700 million pounds.

Tab B in the DC DOH report comments that 2-butanone is “toxic by ingestion and dermal,
affects peripheral nervous system,” citing Hazardous Chemical Desk Reference (Sax, N. I.;
Lewis, R. J., Van Nostrand Reinhold, New York, 1987). This statement by DC DOH
mischaracterizes the content of that reference. A complete reading of Sax and Lewis shows that
2-butanone is “moderately toxic by ingestion, skin contact, and intraperitoneal routes.” The
moderate toxicity is reflected in EPA Region III’s risk-based concentration for residential soil. 2-
Butanone was detected at levels ranging from 0.003 to 0.030 mg/kg at the OU4 residential
properties, whereas EPA Region III has established a risk-based concentration for residential soil
at 46,900 mg/kg. Because 2-butanone is a non-carcinogen, USACE screened the concentrations
detected at OU4 using an adjusted risk-based concentration of 4,600 mg/kg.

2-Butanone is not listed on the AUES list of chemicals, and has never been considered either an
experimental chemical warfare agent or an agent precursor compound. It is used extensively in
industry and is potentially of natural origin. Given its use in consumer products, it is likely to be
a ubiquitous contaminant in an urban residential environment.

Acetone
Acetone (CAS Registry No. 67-64-1) is a manufactured chemical that is also found
naturally in the environment. It occurs naturally in plants and trees at low
concentrations. Low levels of acetone are normally present in the body from the

breakdown of fat; the body can use it in normal processes to make sugar and fat. It is present in
vehicle exhaust, tobacco smoke, and landfill sites. Acetone is used to make plastic, fibers, drugs,
and other chemicals. It is also sold commercially as a solvent and in such consumer products as
nail polish remover. The reported total production volume of acetone in the United States was
2.3 billion pounds in 1990. Industrial processes contribute more acetone to the environment than
natural processes.

Acetone was detected at levels ranging from 0.027 to 0.120 mg/kg, whereas EPA Region III has
established a risk-based concentration for residential soil at 7,800 mg/kg. Because acetone is a
non-carcinogen, USACE screened the concentrations detected at OU4 using an adjusted risk-
based concentration of 780 mg/kg.

Acetone is not listed on the AUES list of chemicals and has never been considered an
experimental chemical warfare agent, although it can be an agent precursor compound. It is used
extensively in industry and is potentially of natural origin. Given its use in consumer products, it
is likely to be a ubiquitous contaminant in an urban residential environment.

O

O
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Carbon Disulfide
Carbon disulfide (CS2, CAS Registry No. 75-15-0) is a natural product of anaerobic biodegradation.
It is also used to manufacture viscose rayon, cellophane, carbon tetrachloride, dyes, and rubber.
Some solvents, waxes, and cleaners contain carbon disulfide. It is also used as an insecticide. In
1985, commercial production was estimated to be 315 million pounds.

Carbon disulfide was detected at levels ranging from 0.008 to 0.170 mg/kg, whereas EPA
Region III has established a risk-based concentration for residential soil at 7,800 mg/kg. Because
carbon disulfide is a non-carcinogen, USACE screened the concentrations detected at OU4 using
an adjusted risk-based concentration of 780 mg/kg.

Carbon disulfide is listed on the AUES list of chemicals, but it has never been considered either
an experimental chemical warfare agent or an agent precursor compound. It is used extensively
in industry, is potentially of natural origin, and is likely to be a ubiquitous contaminant in an
urban residential environment.

Chloromethane
Chloromethane (CH3Cl, CAS Registry No. 74-87-3), also known as methyl chloride, is both an
anthropogenic and naturally occurring chemical. Anthropogenic sources include industrial
production, polyvinyl chloride burning, and wood burning; natural sources include the oceans,
microbial fermentation, and biomass fires (e.g., forest fires, grass fires). Other sources of
exposure to methyl chloride include cigarette smoke, polystyrene insulation, aerosol propellants,
and chlorinated swimming pools. Chloromethane is produced industrially; 994 million pounds
were produced in 1994.

Chloromethane was detected at levels ranging from 0.001 to 0.007 mg/kg, whereas EPA Region
III has established a risk-based concentration for residential soil at 49 mg/kg. Because
chloromethane is a carcinogen, USACE screened the concentrations detected at OU4 using an
unadjusted risk-based concentration of 49 mg/kg. (Note: In 2003, the EPA eliminated the risk-
based concentration for chloromethane in soil.)

Chloromethane is not listed on the AUES list of chemicals and has never been considered either
an experimental chemical warfare agent or an agent precursor compound. It is used extensively
in industry, is potentially of natural origin, and is likely to be a ubiquitous contaminant in an
urban residential environment.

3-Methyl-2-Butanone
3-methyl-2-butanone (CAS Registry No. 563-80-4) is also known as Methyl Isopropyl
Ketone (MIPK). The analysis indicates that there is sufficient evidence to make a
tentative identification of MIPK as present in some of the samples. MIPK is used as an
intermediate in the synthesis of other chemicals and as an industrial solvent. It may

also find some use as a solvent in specialty coatings applications, such as nitrocellulose lacquers. It
can be used as an MEK substitute. No production data for MIPK were readily available.

The MIPK concentration was estimated at levels ranging from 0.002 to 0.040 mg/kg; EPA
Region III has not established a risk-based concentration for MIPK. Given its structural
similarity to MEK, it likely corresponds to a de minimis risk.

O
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MIPK is not listed on the AUES list of chemicals and has never been considered either an
experimental chemical warfare agent or an agent precursor compound. It is used extensively in
industry and is likely to be a ubiquitous contaminant in an urban residential environment.

2,6,6-Trimethylbicyclo[3.1.1]hept-2-ene
2,6,6-Trimethylbicyclo[3.1.1]hept-2-ene (CAS Registry No. 80-56-8) is also known as
α-pinene. The analysis indicates that there is sufficient evidence to make a tentative
identification of α-pinene as present in some of the samples. α-Pinene is a monoterpene
that is a major component of wood turpentine; it is obtained from the resinous sap of pine
trees by steam distillation. Terpenes are widely used as solvents for paints, protective
coatings, polishes, and waxes; flavorings; deodorants; and medicines (as in the treatment

of acne). α-Pinene is continuously emitted into the atmosphere from all plants, mainly from conifers.
Estimates of biogenic and anthropogenic emissions indicate that all human exposure to α-pinene is
essentially from biogenic sources. No production data for α-pinene were readily available.

The α-pinene concentration was estimated at levels ranging from 0.010 to 0.080 mg/kg; EPA
Region III has not established a risk-based concentration for α-pinene. Based on toxicity data for
laboratory mammals (LD50 of 3,700 mg/kg), this concentration is not anticipated to present any
adverse health effects. In addition, α-pinene is recognized as a food additive by the U.S. Food
and Drug Administration.

α-Pinene is not listed on the AUES list of chemicals, although turpentine is listed (α-pinene is a
component of turpentine). α-Pinene has never been considered either an experimental chemical
warfare agent or an agent precursor compound. It is of natural origin, is used extensively in
industry, and is likely to be a ubiquitous contaminant in an urban residential environment.

Dichlorodifluoromethane
The DC DOH’s Tab B lists “dichlorofluoromethane,” whereas the USACE report indicates that
dichlorodifluoromethane (CCl2F2, CAS Registry No. 75-71-8) was found in samples from the
site. Dichlorodifluoromethane is also known as CFC-12. Because it is an ozone-depleting
chemical, production of CFC-12 was halted on 1 January 1996. However, prior to being banned,
it was used as a refrigerant in domestic and automobile air conditioners, aerosol propellant,
foam-blowing agent, and solvent, as well as in the manufacture of fluoropolymers. Peak annual
production in the United States was over 500 million pounds.

The CFC-12 concentration was estimated at levels ranging from 0.067 to 0.160 mg/kg; EPA
Region III has established a risk-based concentration for CFC-12 in residential soil at
16,000 mg/kg. Because CFC-12 is a non-carcinogen, USACE screened the concentrations
detected at OU4 using an adjusted risk-based concentration of 1,600 mg/kg. As an indicator of
the non-toxic nature of CFC-12, it is noted that existing stocks continue to be used as propellants
in bronchial dilator pharmaceutical preparations.

CFC-12 is not listed on the AUES list of chemicals and has never been considered either an
experimental chemical warfare agent or an agent precursor compound. It is almost certainly
unrelated to AUES activities; the compound was only discovered in the late 1920s and the first
patent application for the manufacture of CFC-12 was filed on 5 April 1930 (Midgley et al.,
Manufacture of aliphatic fluoro compounds, U.S. Patent 1,930,129). It has been used extensively
in industry and consumer products and is likely to be a ubiquitous contaminant in an urban
residential environment.
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Carbonyl Sulfide
Carbonyl sulfide (COS, CAS Registry No. 463-58-1) is also known as carbon oxide sulfide. The
analysis indicates that there is sufficient evidence to make a tentative identification of carbonyl
sulfide as present in some of the samples. Carbonyl sulfide is a gas at normal temperatures and
pressures. It is used as an intermediate in the synthesis of organic sulfur compounds and alkyl
carbonates. The compound can be released to the atmosphere naturally from marshes, soils, and
deciduous and coniferous trees. It can also be released to the ambient environment as a result of
the combustion of sulfur-containing fuels. Anthropogenic emissions have been estimated to be
less than one-third of natural emissions.

The carbonyl sulfide concentration was estimated at levels ranging from 0.006 to 0.010 mg/kg;
EPA Region III has not established a risk-based concentration for carbonyl sulfide. Based on data
summarized by the EPA’s Office Pollution Prevention and Toxics (1994), this concentration in soil
is not anticipated to present any adverse health effects.

Carbonyl sulfide is not listed on the AUES list of chemicals and has never been considered either
an experimental chemical warfare agent or an agent precursor compound. It is used extensively
in industry, is potentially of natural origin, and is likely to be a ubiquitous contaminant in an
urban residential environment.

Hydrocarbons and Combustion Products
Of the 23 compounds listed in DC DOH’s Tab B, 9 are either hydrocarbon constituents of
fuels—such as gasoline (octane, E-2-octene, 3-methyleneheptane)—or are aldehydes
(acetaldehyde, hexanal, 5-methylhexanal, octanal, pentanal, 14 octadecenal). Aldehydes are
formed as a result of incomplete wood combustion in fireplaces, woodstoves, forest fires, and
wildfires. They are also produced during pulp and paper production and emitted from stationary
internal combustion engines and turbines, vehicle exhaust, and wastewater processing. The
analysis indicates that there is sufficient evidence to make a tentative identification of these
compounds as present in some of the samples.

These compounds are not listed on the AUES list of chemicals and they have never been
considered either an experimental chemical warfare agent or an agent precursor compound. They
are mostly of natural origin and used to a minor degree in industry; some are components of
gasoline and other fuels. They are likely to be a ubiquitous contaminant in an urban residential
environment. Estimated concentrations are given in Table App.4-1.

Table App.4-1: Estimated Concentrations of Hydrocarbons and Combustion Products

Compound Synonym CAS Registry No. Estimated concentration (µg/kg)
Octane 111-65-9 8-20
E-2-octene Trans-2-octene 13389-42-9 7-60
3-methyleneheptane 2-ethyl-1-hexene 1632-16-2 6-10
Acetaldehyde 75-07-0 4-40
Hexanal 66-25-1 10-100
5-methylhexanal 1860-39-5 3-10
Octanal 124-13-0 4-20
Pentanal isomer 1 NA 3-30
14 octadecenal NA 180
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In Tab B, DC DOH states that acetaldehyde “causes respiratory paralysis” and cites the Ninth
Edition of the Merck Index. This statement mischaracterizes the content of that reference and
fails to take into account the concentration of the chemical reported at the OU4 properties. The
Merck Index entry for acetaldehyde notes that “large doses may cause death by respiratory
paralysis” and provides an oral LD50 of 1.9 g/kg in laboratory rats; this roughly corresponds to a
dose of 140 g for 70 kg human. At soil concentrations of 0.040 mg/kg, acute poisoning would
require consumption of over 3,000 metric tons of soil. Although children are potentially more
susceptible, they would still need to consume many times their body weight in contaminated soil
in order to experience toxic effects. EPA Region III does not list an RBC for acetaldehyde in
soil, likely because it is essentially non-toxic by ingestion as demonstrated by its use as a
flavoring agent. Acetaldehyde is a by-product of yeast production and is a naturally occurring
compound in wine, bread, soy sauce, and other yeast-fermented products.

Tab B in the DC DOH report states that octane is an “asphyxiant and blister agent” and cites Sax
and Lewis. This statement mischaracterizes the content of the reference. Sax and Lewis write that
octane “may act as a simple asphyxiant.” Elsewhere, the reference describes the action of a simple
asphyxiant as “excluding O2 from the lungs. The effect of simple asphyxiant gases is proportional
to the extent to which they diminish the amount (partial pressure) of O2 in the air that is breathed.”
Parts per million levels in soil will not significantly diminish the amount of oxygen in the air that is
breathed. Similarly, Sax and Lewis write that “human dermal exposure to undiluted octane for five
hours resulted in blister formation.” This effect is unrelated to the class of chemical warfare agents
classified as blister agents and is very unlikely to occur at the levels found in the samples.

Tab B of the DC DOH’s comments states that hexanal is “toxic [by] ingestion and inhalation,
(acrid smoke),” citing Sax and Lewis. This statement mischaracterizes the content of that
reference. Sax and Lewis write that hexanal is “mildly toxic” and “when heated to
decomposition, it emits acrid smoke and fumes.” The oral LD50 for hexanal in laboratory rats is
4,890 mg/kg, which corresponds to a dose of 342 grams (0.8 lb) for an adult human. At soil
concentrations on the order of 0.100 mg/kg, acute poisoning would require consumption of over
3,000 metric tons of soil.

Natural Products
Of the 23 compounds listed in Tab B of the DC DOH’s comments, 3 are major components of a
number of food items, are likely to have originated as naturally occurring contaminants, or have
large potential sources that are not associated with the AUES.

Hexadecanoic Acid
Hexadecanoic acid (CAS Registry No. 57-10-3) is also known as palmitic acid. The analysis
indicates that there is sufficient evidence to make a tentative identification of this compound as
present in some of the samples.
The DC DOH’s Tab B confuses “hexadecanoic acid” with “decanoic acid.” The DC DOH
material on hexadecanoic acid indicates that “decanoic acid is a poison (acrid smoke).” Decanoic
acid (chemical formula C10H20O2) is a different chemical compound than hexadecanoic acid
(chemical formula C16H32O2). Sax and Lewis have an entry under “palmitic acid” that indicates
that it is a poison by the intravenous route; the substance is essentially non-toxic by the oral
route. Sax and Lewis also write that when heated to decomposition, it emits acrid smoke and
irritating fumes; the relevance of smoke generation, as cited in the DC DOH report, to parts per
billion levels in soil is unclear. Palm oil contains 44 percent palmitic acid esters; other natural
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oils contain significant quantities of palmitic acid esters. Enzymatic digestion of the oil produces
the free acid.

The palmitic acid concentration was estimated at levels ranging from 0.089 to 0.670 mg/kg. EPA
Region III has not established a risk-based concentration for palmitic acid, most likely because it
is essentially non-toxic and is a major component of many food items.

Palmitic acid is not listed on the AUES list of chemicals and has never been considered either an
experimental chemical warfare agent or an agent precursor compound. It is of natural origin, is
used extensively in industry, and is likely to be a ubiquitous component of the environment.

Oleic Acid
Oleic Acid (CAS Registry No. 112-80-1) is also known as Z-9- octadecenoic acid. The analysis
indicates that there is sufficient evidence to make a tentative identification of this compound as
present in some of the samples.

The DC DOH’s Tab B states that oleic acid is a “poison and skin irritant,” citing Sax and Lewis.
This statement mischaracterizes the content of that reference. Sax and Lewis write that oleic acid
is a “poison by intravenous route;” they also cite toxicological data for laboratory rats indicating
an intravenous LD50 of 2,400 µg/kg versus an oral LD50 of 74 g/kg; this indicates that oleic acid
is 30,000 times less toxic by ingestion. Olive oil contains 55-85 percent oleic acid esters. Extra
virgin olive oil can have up to 1 percent free oleic acid, virgin between 1 and 3 percent free oleic
acid. Other natural oils contain significant quantities of oleic acid esters. Enzymatic digestion of
these oils produces the free acid.

The oleic acid concentration was estimated at levels ranging from 0.130 to 4.20 mg/kg; EPA
Region III has not established a risk-based concentration for oleic acid, most likely because it is
essentially non-toxic and is a major component of many food items.

Oleic acid is listed on the AUES list of chemicals, but it has never been considered either an
experimental chemical warfare agent or an agent precursor compound. It is of natural origin, is
used extensively in industry, and is likely to be a ubiquitous component of the environment.

1-Eicosanol
The analysis indicates that there is sufficient evidence to make a tentative identification of
1-eicosanol (CAS Registry No. 629-96-9) as present in some of the samples. 1-Eicosanol is used
by plants and animals to make wax, which is a mixture of esters of long-chain alcohols and long-
chain carboxylic acids. The alcohol has been found in the secretions from the abdominal tips of
queen bees, and beeswax samples have included eicosyl hexadecanoate and eicosyl
octadecanoate. It is also present in plant waxes, including Jojoba wax.

The 1-eicosanol concentration was estimated at levels ranging from 0.190 to 0.200 mg/kg. EPA
Region III has not established a risk-based concentration for 1-eicosanol, most likely because it
is essentially non-toxic and is a major component of a number of natural products.

1-Eicosanol is not listed on the AUES list of chemicals and has never been considered either an
experimental chemical warfare agent or an agent precursor compound.
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Analytical Artifacts
Of the 23 compounds listed in the DC DOH’s Tab B, 2 are likely to be analytical artifacts—false
positives—because they are not present in the soil samples collected from the OU4 residential
locations. These compounds are unlikely to be present in the soil at AUES.

Bicyclo[2.2.1]heptane-7,7-d
Bicyclo[2.2.1]heptane-7,7-d is almost certainly a misidentified substance or an analytical
artifact. The analysis indicates that this is a tentatively identified compound (TIC). In
practice, TICs result from analyses using gas chromatography/mass spectrometry
(GC/MS) when a compound not on the target analyte list is detected. The instrument
compares the pattern of ions produced in the MS part of the instrument with a computer

library and tentatively identifies the compound with the library spectrum that provides the best
match. In this case, the best match apparently was an isotopically-labeled compound that is unlikely
to occur outside a laboratory. It almost certainly would not result from AUES activities, as
isotopically labeled compounds did not become common research tools until well after World War
II. Isotopically labeled compounds have never been considered either experimental chemical warfare
agents or agent precursor compounds.

It is possible that identification could be made by an analyst reviewing the reconstructed ion
chromatogram from the data package. However, it is very likely that this is a monoterpene
(similar in structure to α-pinene) of some sort; a more specific identification may not be possible.
Given that the concentration of this compound is estimated at 0.006 to 0.050 mg/kg, further
effort at identification may not be reasonable.

Octamethylcyclotetrasiloxane
Octamethylcyclotetrasiloxane (CAS Registry No. 556-67-2) is an analytical
artifact. Traditional polysiloxane-type GC column stationary phases degrade at
elevated temperatures. The degradation process is well documented and consists
of the thermal rearrangement of the siloxane backbone to produce
cyclosiloxanes, such as octamethylcyclotetrasiloxane. These compounds are
volatile and elute from the column as column “bleed”. The estimated

concentrations reported (0.003 to 0.010 mg/kg) are typical of column bleed; the likelihood that
this substance was present in the samples as taken is very small. Where
octamethylcyclotetrasiloxane is a suspected contaminant, the analysis must be performed using
an extra-low bleed capillary column to avoid this potential for interference.

Other Chemicals
There was only one chemical that could not be characterized within the other groups listed above.

1,2,3-Trichloropropene
The analysis indicates that there is sufficient evidence to make a tentative
identification of 1,2,3-trichloropropene (CAS Registry No.96-19-5) or a similar
compound as present in some of the samples. 1,2,3-Trichloropropene is generally

found as a contaminant of epichlorohydrin, which is used in turn to manufacture glycerin and
unmodified epoxy resins.
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The 1,2,3-trichloropropene concentration was estimated at levels ranging from 0.100 to
0.280 mg/kg, whereas EPA Region 3 has established a risk-based concentration for residential soil
at 390 mg/kg. Because 1,2,3-trichloropropene is a non-carcinogen, USACE screened the
concentrations detected at OU4 using an adjusted risk-based concentration of 39 mg/kg.

1,2,3-trichloropropene is not listed on the AUES list of chemicals; 1,2,3-trichloropropane, which
is on the list, is a different substance. 1,2,3-Trichloropropene has never been considered an
experimental chemical warfare agent, although it can be an agent precursor compound.
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